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TITLE OF THE INVENTION 
PULLEY UNIT 



RAnKaROTTND OF THF T NVENTTON 



L Field of the Invention 

This invention relates to a pulley unit provided with a one-way 
clutch- This pulley unit can be installed on an auxiliary machine 
driven from a crankshaft of an engine of an automobile or the like 
through a belt. As an auxiliary machine, cited are a compressor for 
an air conditioner, a water pump, an alternator, a cooling fan and so on 
of an automobile or the like. 
2, Description of the Related Art 

Various auxiliary machines installed on an automobile engine 
are driven throt^h a belt by a crankshaft of the engine. Especially in 
the case of an alternator among the auxihary machines, if it is 
connected in such a manner as to be rotated synchronously with the 
crankshaft of the engine, when the rotating speed of the crankshaft 
drops, the power generation capability is lowered. 

The apphcant of the present invention has considered that the 
above one-way clutch is built in an alternator, whereby when the 
rotating speed of a crankshaft drops, the rotation of a rotor of the 
alternator is continued by its inertia force to heighten the power 
generation efficiency. 

In this case, the one-way clutch is interposed between a pulley 
of the alternator and the rotor, and according to a rotational difference 
between the pulley and the rotor, the one-way clutch is switched 
between the lock state (power transmission state) and the free state 
(power transmission interruption state) to transmit or cut off power 
between the pulley and the rotor. 

In the described one-way clutch, originally, it is necessary to 
detent a cage to a member where a cam face is formed for conducting 
the lock operation and the free operation. As a detent measure for 
the cage, the applicant of the present invention has considered the 
construction shown in the specification attached to Japan UtiHty Model 
Application No. 5-5162. That is, recessed cam faces formed in several 
areas of the circumference of an outer ring are extended to one axial 
end, and projectile parts engaged with the recessed cam faces are 
provided in the several areas of the circumference of the outer 
peripheral surface at one axial end of the case, whereby the cage is 
detented to the outer ring by the circumferential engagement of the 
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projecting parts with the recessed cam faces. 

As the conventional one-way clutch is so constructed that the 
existing recessed cam faces formed on the outer ring are apphed to 
detent the cage, the following disadvantages are caused. 

In the first place, the sectional form of the existing recessed cam 
face does not have a fibced radius of curvature unlike a circular arc- It 
is considered to be wasteful in respect of cost to work the sectional 
form of the projecting part correspondii^ to the recessed cam face with 
high accuracy only for detent for the cage, so conventionally the 
projecting part is set to be simply fitted in the recessed cam face. In 
such a structure, durix^ the lock and free operation of the one-way 
clutch, the case is liable to be shaken due to the reaction force of an 
elastic member for energizing a roller, so that the responsiveness at the 
time of lock and free operation becomes bad and what is worse, there is 
the possibility that the complete lock state can not be attained. In 
situations where with the rotating operation of the outer ring body and 
the inner ring body, vibration is continuously caused, it is pointed out 
that the cage is sometimes displaced in the axial direction so that the 
roller is liable to skew and the lock and free operation becomes 
imstable. 

In reflection of the situation as above, there have been proposed 
the pulley units shown in Fig. 5 through Fig. 8. 

The illustrated pulley unit A comprises two, inner and outer 
ring bodies 1, 2 disposed concentrically, a one-way clutch 3 interposed 
in an annular space between both ring bodies 1, 2, and two rolhi^ 
bearings 4, 4 disposed on both sides in the axial direction of the one- 
way clutch 3 in the annular space. 

A groove where a wavy belt B is wrapped is formed on the outer 
periphery of the outer ring body 1, The outer ring body 1 is driven in 
rotation through a belt B called V-belt by a crankshaft of an 
automobile ei^ine or the hke. The inner ring body 2 is formed by a 
sleeve-like member, which is fixed to an input shaft (e.g. a rotor of an 
alternator) of an auxihary machine of an automobile, not shown. 

The one-way clutch 3 comprises an inner ring 10 having flat 
key-hke cam faces 10a provided in several areas of the circumference of 
the outer peripheral sxirface, an outer ring 11 formed to be elongated in 
the axial direction in such a manner that the rolling besu-ings 4, 4 are 
internally fitted to both ends, a cage 12 having a pocket 12a formed to 
be pierced inside and outside in the radial direction corresponding to 
the cam face 10a, a plurality of rollers 13 accommodated one by one in 
each pocket 12a of the cage 12, and coil springs 14 having a 



substantially rectangular section as an elastic member which are 

ar^^Tt^^*'^ 'tt ^ 12a of the cag! 12 and 

adapted to press the roller 13 to the narrow side Qock side) of a wedge 

outer ring U. On the mner wall surfece of the pocket 12a of the cage 

ti ?oot r T T'/ ^^^^ ^' ^ 12b contrited S 

the root IS mtegrally formed, one axial end of the coil spring 14 is 
looked and fitted to the contracted part of the root of the projection 12 
and the inner periphery of the coil spring 14 is received by the outer 
periphery of the projection 12 to prevent distortion when the coU 
14 is compressed Further, as shown in Figure 8. a taper sSe f^ 
fecUitating installation of the coil spring 14 is provided on thToutsfSe 
cylindrical surface of the tip of the projection 12b. 

Both of two rolling bearings 4, 4 are formed by a general deen 

balls 18 and a cage 19, and an oil seal 20 as a sealing membe^S 

r ll 'l^' 'tw "^'i '''''' '^"^ '"^^ ''''^''^ outer 
rings 16. 17 That is, the one-way clutch 3 is sealed by two rolling 

bearings 4, 4 and two rolling bearings 4. 4 and the one-way clutn 

are lubncated by a common lubricant. Thus, the need of partition 

construction is eliminated as compared with the case of using the 

^^"^ one work operation of injecting a 
lubricant is sufficient so as to avoid waste. 

J The operation of the thus constructed pulley unit A wiU be 
described. To be short, when the rotating speed of the outer ring body 1 
IS increased relatively more than that of the inner ring body 2 the 
roUer 13 of the one-way clutch 3 is rolled to the narrow side of the 
wedge space to be put in the lock state, so that the outer ring body 1 
and the inner ring body 2 are integrated and rotated synchronously 
with each other. However, if the rotating speed of the outer ring body 
Jf ?o ^^l"^ relatively more than that of the inner ring body 2. the 
roller 13 of the one-way clutch 3 is rolled to the wide side of the wedge 
space to be put m the fi:ee state, whereby the transmission of rotating 
power fi-om the outer ring body 1 to the inner ring body 2 is 
mtemipted so that the inner ring body 2 is continuously rotated only 
by the rotating inertia force. 

If the pulley unit A is used in an alternator, regardless of the 
rotation variation of a crankshaft of an engine as a driving source for a 
belt B, the rotation of the rotor of the alternator is maintained in a 
high region to heighten the power generation efficiency. That is 
when the rotating speed of the crankshaft is increased, the one-way 
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the rotating speed of the crankshaft is reduced, the one-wTSh 3 is 
rotaJed ftT IT ^ may be con^Suously 

outerli^g body 1 ^'"^"^ independently of deceleration of the 
..m characteristic construction of the described pulley unit A 

lfjZ. X """"'^'t ^h^-^enstic construction is maLy'Lt 
m which the cage 12 of the one-way clutch 3 is immovable L the 

ZTT^J^^a Ir^^r^^ ^ ^ -~ 

nrlf^o^ f! vf <^'^e-Way Clutch 3 is 

provided with a sht-hke recessed part 10b which is opened to the shaft 
end and opened inside and outside in the radial direction, further the 
inner penpheral side of one axial end of the cage 12 is provided with a 
projecting part 12c press-fitted in the recessed part 10b from the axial 
dnrection and the circumferential movement of the cage 12 is 
prohibited by press^fitting of the recessed part 10b and the projecting 
part 12c Further, the projecting part 12c is clamped in the axS 
direction between the inner wall surface of the recessed part 10b and 

ib! °i 4 disposed on 

r^L^T7!'^ of the recessed part 10b. thereby prohibiting the axial 
movement of the cage 12. 

The recessed part 10b and the projecting part 12c are provided 

^^""^ degrees in this 

Tf .v, ^"^^I ^"^^^ Pl^^^ or more 

places. If the number is decreased, it is advantageous in that it is not 

necessary to control the working accuracy not so severely. 

If the circumferential and axial movement of the cage 12 of the 
one-way clutch 3 is thus prohibited, the lock and free operation of the 
one-way clutch 3 can be conducted stably That is. If the cage 12 is 
immovable m the circumferential direction, the reaction force of the 
resilient energizing force of the roUer 13 by the coil spring 14 can be 
strongly caught, so that the lock operation of the roller 13 can be 
supported efficiently. On the other hand, if the cage 12 is immovable 
m the axial direction, even in the situations Where vibration and shock 
are apphed fi:om the belt B, the roUer 13 is hard to skew. Thus the 
lock and firee operation of the roUer 13 can be stably performed. 

Further, since in the proposed embodiment, originally the 
separation between the recessed part 10b and the projecting part 12c is 
checked by one rolling bearing 4 provided on the side of the one-way 
clutch 3, the need of speciaUy using a stop member such as a snap ring 



or the like can be eUminated to contribute to the reduction in the 
number of parts and cost. 

Further, as the cam face 10a of the one-way clutch 3 is provided 
on the inner nng 10 in the proposed embodiment, the roller 13 can be 
prevented from unnecessarily dislocating from the lock position by 
centrifugal force even in the high speed rotating range. Accordingly 
the operational stabilization of the roUer 13 can be further heightened 
by multiplication of the above effect and the effect produced by the 
movement constraint of the cage 12 so as to contribute to an 
improvement in reliability. 

Though one axial end face of the inner ring 10 of the one-way 
clutch 3 IS provided with a sUt-hke recessed part 10b extended inside 
and outside m the radial direction in the proposed embodiment 
described above, as shown in Figure 9. the recessed part 10b can be 
formed like a flat key In Figure 9, in order to increased the number 
of rollers 13 used, the circumferential width of the cam face 10a of the 
inner rmg 10 of the one-way clutch 3 is reduced, and the cam face 10a 
is a form containing a curve. The part containing a curve is a free 
rotating position of the roller 18. 

Though the coil spring 14 is taken as an example for an elastic 
member of the one-way clutch 3 in the proposed embodiment described 
above, it can be replaced by various plate springs and elastic pieces. 

Further, though the proposed embodiment described above 
deals with the case where the cam face 10a of the one-way clutch 3 is 
formed on the inner ring side, it can be formed on the outer ring side. 
In the case of the above embodiment, the roller can be prevented from 
unnecessarily being dislocated from the lock position by centrifugal 
force even in the high speed rotation range, so it is suitable for use in 
high speed rotation. 

However, the embodiment proposed above is such that the 
rolling bearings 4, 4 on both sides in the axial direction of the one-way 
clutch 3 are made into the deep groove ball bearings that have relatively 
small load bearing capacity. In this connection, it is desired to elevate 
the load bearing capacity of the belt B to suppress warping of the outer 
rmg body 1 and the inner ring body 2, to make the force skewing the 
roller 13 of the one-way clutch 3 less easy to be generated, and to 
further improve stabilization of the locking and free operation of the 
roller 13. 

STTMMAPV OF THE rnVRMTTHM 
Thus, it is an object of the present invention to provide a pulley 
unit having a one-way clutch that easily sets out relative positions 
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between the axial body and the puUey, that can expect stabihzed lock 
and free operations, and that improves productivity. 

A pulley unit of the present invention comprising puUeys axial 
bodies capable of performing relative rotation with respect to each other 
and being disposed inside the pulleys to be concentric therewith, a one- 
way clutch interposed into an annular space formed between the 
pulleys and the axial bodies, a deep groove baU bearing provided on the 
base end side of the one-way clutch within the annular space, and a 
roUer bearing provided on the free end side of the one-way clutch within 
the annular space, wherein an inner rolling surface of a roller of the 
one-way clutch comprises an outer diameter surface of the axial body 
while an inner rolling surface of a roUing body of the roller bearing 
comprises an outer diameter surface of the axial body. 

An inner rolling surface of a rolling body of the deep groove ball 
bearing may be an outer diameter surface of the axial body. 

Alternatively, an outer rolling surface of the roller of the one-way 
clutch may be an inner diameter surface of the pulley, and an outer 
rolling surface of the rolling body of the roller bearing may be an inner 
diameter surface of the pulley. 

Furthermore, an outer roUing surface of the roller of the deep 
groove ball bearing may be an inner diameter surface of the pulley 
BRIEF DRSCRTPTION OF TTTF. r>R AWT]^q,g 

These and other objects as well as advantages of the invention will 
become clear by the following description of preferred embodiments of 
the invention with reference to the accompanying drawings, wherein: 

Figure 1 is a longitudinal section of a pulley unit according to a 
first embodiment of the present invention; 

Figure 2 is a view similar to that of Figure 1 and illustrates a 
modified form of the first embodiment according to the present 
invention; 

Figure 3 is a longitudinal section of a pulley unit according to a 
second embodiment of the present invention; 

Figure 4 is a fragmentary view taken in the direction of the arrows 
along a line (4) - (4) of Figure 3; 

Figure 5 is a longitudinal section of a pulley unit according to a 
proposed embodiment; 

Figure 6 is a fragmentary view taken in the direction of the arrows 
along a line (6) - (6) of Figure 5; 

Figure 7 is a fragmentary view taken in the direction of the arrows 
along a line (7) - (7) of Figure 5; 

Figure 8 is a development showing a part of a one-way clutch; and 



m^AlTr^ "^^"^ ^^^^ ^^Sure 7 and illustrates a 

5 J? naodified foritn of the proposed embodiment 

^erals^^ ^ indicated by the same 

DETATTm r)F. . sr!RT? TTON OF TWR TNVRMTTnM 
The preferred embodiments of the present invention will now be 
described with reference to the attached drawings 
(First preferred embodiment of the present invention) 

First, the pulley unit according to the first preferred 
embodiment of the present invention will be described with ?efer^ce 
to J? igure 1 . In the first embodiment, the structure is suitable for the 
pSkf^rt^A ^ ^ ^^^^ ^ ^ ^r^^VVed round the free end side of the 

nrn«o«J^^\'®:.-*^\'^^®''®?'^®^ embodiment from the 

proposed embodiment described above are that a wavy belt wrapping 
groove IS formed mainly in a position biased to one axial end in the 
outer periphery of the outer ring body 1. and that among two roUine 
bearings 4, 5 disposed on both sides in the axial direction of the one 
way clutch 3. the rolling bearing 5 nearer to the above belt wrapping 
groove IS a needle roller bearing, and the other rolhng bearing 4 is a 
deep groove baU bearing. The needle roUer bearing 5 is a general 
structure comprising a shell outer ring 21. plural needle roUers 22 and 
a cage 23. 

• . ^ ^^.^'t embodiment, the inner ring of the one-way clutch 3 
IS lntegral^y formed on the inner ring body 2. and the inner ring body 2 
is provided with a cam face 10a and a recessed part 10b to which a 
projecting part 12c of the cage 12 is fitted from the axial direction 
ciA u l ^^'^ ^'i*^; one-way clutch 3, on the arrangement 

side shaft end of the needle roUer bearing 5, an oil seal 24 is installed 
m contact with the outer peripheral surface of the inner ring body 2 
and further m the inner ring body 2. on the belt B arrangement side a 
seal ring body 25 is installed opposite to the inner peripheral surface of 
the outer ring body 1 through a very small clearance. By the oil seal 
24, the seal ring body 25. and an oil seal 20 of the deep groove ball 
bearing 4. three of the one-way clutch 3. the deep groove ball bearing 4 
and the needle roller bearing 5 are sealed, and both bearings 4, 5 and 
one-way clutch 3 are lubricated by a common lubricant 
(^yAs desdribed above, in the first embodiment of the puUey unit A 
in coAsideratijn of the circumstances where load of the belt B is biased 
to the free edd side of the inner ring body 2, concerning the roller 
bearings on f>oth sides of the one-way clutch 3. the needle roller 
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bearing 5 having a comparatively/ large load carrying capacity is 
disposed on the free end side of t/e inner ring bo^ 2 aTa deep 
^oove ball bearing 4 having a f mparatively%maU load car.^^^ 
?n?ro7.5f 1;T'I^.°^ ^^'^ Accordingly. evenTSI 

apact o^'th.'iV^ " applied as Tffset load, as the wfihstand load 
capacity of the above needle roller bearing 5 is large, early breakage as 
before is not caused, and also defliction of the outer ring bodff ^^^^ 

roUer 13 of the one-way clutch 1 to skew is hardly produ^d to 
contnbute to the stabihzation of loci and free operation of the rou" 13 

^^^f { T'^A ^ "^^^ ^r^" 4 ^^P^ble of receiving 

thrust load IS disposed on the base end side of the inner ring body 2 
even m the situations where v:bration is continuously appiLd 
similarly to the prior art the axial Lplacement of the one-way cK 
If Z ^ cont&tion to the improvement in hfe 

of the pulley umt A can be made, anl also the operation of the one-way 
clutch 3 can be stabihzed to heighteJthe power transmission efficielS^ 
between the inner ring body 2 anl the outer ring body 1 thS 
contributing to an improvement in rkabihty « °° ^ ^' inereby 

Fiurther, since the one-way clutch 3 and one side needle roUer 
bearing 5 are ,so to speak, integrally constructed in the first 
embodiment described above, handling and assembling work efficiency 
can be improved so as to contribute to an improvement m productivity. 

Further, since the roUing bearing on the base end side of the 
one-way clutch 3 is made into a deep groove ball bearing 4. an axial gap 
between the ball 18 and the raceway groove is as sm^ aL several urn 
and position setting between the axial body 2 and the pulley 1 can be 
easily carried out. resulting in the position control between the pulley 1 
and the auxiliary machine can be accurately performed. In addition the 
distance between the pulley 1 and the auxihary machine can be 
cons LiTxctB d • 

Though the outer ring body 1 and the inner ring body 2 are of 
the substantiaUy same length in the first embodiment described above 
as shown m Figure 2, the outer ring body 1 can be made longer thai 
the inner ring body 2. Though the one-way clutch 3 and the roller 
bearings 4. 5 on both sides thereof are arranged in such a manner as to 
be biased to the base end side of the inner ring body 2 from the belt B 
wrapping area in the outer ring body 1 in this embodiment so that 
excessive load is applied to the needle roller bearing 5 on th^ belt B 
side similarly to the above embodiment, the needle roller bearing 5 can 
be prevented from being broken early because it has a large load 



carrying capacity. 

Further, the detailed constitution of the one-way clutch U nnf 
especially hmited in the first embodiment FoTe^^^ thJ'^ T 

replaced by various plate springs and elastic pieces. F^h;r thoug^^^ 
the embodiment deals with the case where the cam faceX £ formfd 
on the inner ring body 2 side, the present invention cTn be app^ to 
the case where it is formed on the outside diameter side In the case 
of the described embodiment, the roUer can be prevented from 
frn^eTS^a'ri ''''T^' POsitionT ctntriS" 

Sgh s^d^atSn" '''''' ^ -^^^^^^ - - 

(Second preferred embodiment of the present invention) 

invention^' liTtJ'^' t^^T embodiment of the present 

mvention. Fig. 3 is a vertical sectional view of the pulley unit and Fig 
4 IS a perspective view of the section marked with (4) - (i) line in Fig. 3 
... J^e PuUey unit A of the iUustrated example has a puUey 1 a 
rotor shaft 2, a one-way clutch 3. a ball bearing 4. a roller beS. and 

The pulley unit A of the present embodiment has a constitution 
wherein, m order to reduce number of the parts and cost for pTodSn 
the inner and outer rings of one-way clutch 3 and each of the innerand 
outer rings of the ball bearing 4 and roller bearing 5 are omitted ^d 
the hoUow shaft 2 of the pulley unit A also serves L tL e ^e tin's 
and the pulley 1 of the pulley unit A also serves as the outer ring. 

The pulley 1 is driven in rotation through a V-ribbed belt B by 

neri^h^'^ H ' "V^^"" outi 
periphery thereof a corrugated groove to which the V-ribbed belt B is to 
be apphed by winding is formed. 

On the inner diameter surface of the pulley 1. in the reeion on 

a ball 23 of baU bearing 4 comprxsmg a deep groove ball bearing is to be 

^^oHvtr I ^ ^^^^ P^ll^y 1 as a hoUow 

^Z^^I' Cf ^ ^ ^ "^^""^ ^ drawings (e.g., a 

rotor of an altemktor) of an auxiliary machine of an automobife engL 
On the outer diameter surface of the rotor shaft 2. on several 
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places of the periphery in the intermediate region 2a in the axial 
direction, the flat cam surfaces 10 of one-way clutch 3 are formed, and 
m their axial directional two side regions 2b. 2c the inner ring raceways 
for the ball bearing 4 and roller bearing 5 are secured. 

The intermediate region 2a of the rotor shaft 2 is formed in 
octagonal shape, and both side regions 2b, 2c are formed in circular 
shape. 

In the rotor shaft 2, an outer diameter size of the region 2b 
which is to form an inner ring raceway of the ball bearing 4 is set to be 
larger than the outer diameter si2e of the region 2c which is an inner 
ring raceway of the roller bearing 5. This is in order to allow to set a 
one-way clutch 3. ball bearing 4, and roller bearing 5 from one axial 
direction in order easily between the pulley 1 and the rotor shaft 2 In 
the region 2b of this rotor shaft 2 a raceway groove in which the balls 23 
of the ball bearing 4 comprising the deep groove ball bearing are to be 
set is formed. 

Further, in the region 2c on the other end side in the axial 
direction set to be in small diameter on the outer diameter surface of 
the rotor shaft 2, a surrounding groove 2d is provided. By engaging 
the ring shaped projection 34a disposed inward in the radial direction 
provided on the inner diameter surface of the holder 34 of the roller 
bearing 5 to the surrounding groove 2d, the holder 34 is to be positioned 
in an axial direction. 

A one-way clutch 3 is set at the center in an axial direction in the 
opposed annular space between the pulley 1 and the rotor shaft 2, and 
its inner ring raceway is constituted by an outer diameter surface of the 
rotor shaft 2, and its outer ring raceway by an inner diameter surface of 
the pulley 1. 

The one-way clutch 3 is provided with a synthetic resin made 
annular holder 12, a plurality of rollers 13 as rolling member, and an 
elliptical coil spring 14 as an elastic member. 

In this case, the holder 12 of the one-way clutch 3 is disposed in 
an annual space opposed to the pulley 1 and the rotor shaft 2 and 
externally installed under the condition of being positioned in a 
circumferential direction and the axial direction, and on an outer 
diameter surface of the rotor shaft 2, in the regions corresponding to the 
cam surfaces 10a in several places in the circumferential direction the 
pockets 12a which penetrate through inward and outward in the axial 
direction are provided. Between the circumferential direction of the 
respective pockets 12, there are the axial directional posts 12b. 

The roller 13 of the one-way clutch 3 is stored in each pocket 12a 



8^2 ^ circumferential direction to the rotor 

to the ^0*?^! h^H h ^ot^h 3 is prevented from moving 

TO tne side ot the ball bearing 4 by the tapered steo di^renH!.) r,^^ ol 
Winch connects the cam surface XOa in the inte^!<^lZ^ ^^^^^ 
the large diameter region 2b. and prevented from moving 1o thf r^Uer 
bearing 5 side by the holder 34 of the roller bearing 5 w^ch VToIt^^ 
set m the axial direction to the rotor shaft 2. ^ 

The ball bearing 4 and the roller bearine 5 ar^ nrn.H,^^^ ««« 
each of the both sides in the axial directio^^h^ re-w^l^Ts in 

The ball bearing 4 is so formed that its inner rine racewav i«, 
constituted by an outer diameter surface in one 2b in an a^S 

direction of the rotor shaft 2 and its outer ring racewav bv 
diameter surface of the puUey 1, to be an o^TJo ^"^1^ 
bearing comprising a plurality of balls 23 as rolW meniC Ld a 
crown shaped holder 24 for supporting them. "^embers and a 

The holder 24 is made of resin. 
. "^J^l bearing 5 is so formed that its inner ring racewav is 

oirection of the rotor shaft 2 and its outer ring raceway bv an inner 

ptXcf^^af ^ ^' 'l"^^ ^ ror^compri ra 

pm^ity of rolls 33 as rolhng members and a holder 34 for suppo^ng 

The holder 34 is made of resin as weU. 

In the above annular space, seal 6 is set to the outer end side in 
he axia^ dnrection of the ball bearing 4 and the roUer be^i^ 5 Th" 
seal 6 has a contact style made by fixing an end side of an elastic 
member covering the outer periphery of the annular core metal to 
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imier diameter surface of the puUey 1, and the other end side thereof 

l^Jjv^ ^'^''^^ ^^'^ styles ava labi T 

the seal hp 6a, the present invention is not specifically Umited to the 

Referring to the operation of the puUey unit A above in short 

: r Tt'nf r^^^ PuUeT rand 

rotor Shaft 2, a one-way clutch 3 becomes either locked state or free 

Som tt «Sf possible to transmit motive force to the rotor shafti 
from^ the pulley 1 or to shut transmission of motive force. On the oXr 
hand when one-way dutch 3 has become free condition, the rotor S 
2 continues to rotate by the rotary inertia of itself 

the axJri^bodv'^'^.'^Vr'*^^'''^ ^"i^g between 

tne axial body 2 and the pulley 1 can be made with ease and 

stabilization of locking and freeing motions can be expe^ed ^d 
productivity can be unproved. expected, and 

^^^^'jo^^e as another modified embodiment, the following 
constitution within the embodiment shown in Fig. 1 may be adopted 

An inner rolling surface of a roller 13 of a one-way clutch 3 shall 
comprise an outer diameter surface of an axial body 2; an inner roUine 
surface of a rolling body 22 of a roller bearing 5 shall compr^ an oute? 
diameter surface of the axial body 2; and inner rolling sur^^ of a 
roUmg body 18 of a deep groove ball bearing 4 shall comprise an outer 
diameter surface of the axial body 2. 

An inner rolhng surface of the roller 13 of the one-way clutch 3 
shall comprise an outer diameter surfece of the axial body 2; an inner 
rolling surface of the rolling body 22 of the roller bearing 5 shaU 
comprise an outer diameter surface of the axial body 2; an outer rolhng 
sur£a<^ of the roUer 13 of the one-way clutch 3 shall comprise an inner 
diameter surface of the puUey 1; and an outer rolling surface of the 
rolhng body 22 of the roller bearing 5 shaU comprise an inner diameter 
suriace of the pulley 1. 

An inner roUing surface of the roller 13 of the one-way clutch 3 
shall comprise an outer diameter surface of the axial body 2; an inner 
rolhng surface of the roUing body 22 of the roller bearing 5 shall 
comprise an outer diameter surface of the axial body 2; an inner rolhng 
surface of the rolhng body 18 of the deep groove ball bearing 4 shall 
comprise an outer diameter surface of the axial body 2; an outer rolhng 
surfece of the roller 13 of the one-way clutch 3 shall comprise an inner 
diameter surface of the pulley 1; and an outer rolling surface of the 
rolhng body 22 of the roller bearing 5 shall comprise an inner diameter 



surface of the pulley 1. 

ch^n '^^^ ^^"^^ ^^^ce of the roUer 13 of the one-way clutch 3 
shall comprise an outer diameter surface of the axial body 2 an inner 
rolhng surface of the rolling body 22 of the roller beiing 5 Xu 

S^fThe" rnn.^^^^^^ '''' 2; an outL roiSg 

surface of the roUer 13 of the one-way clutch 3 shall comprise an inner 

^0^22 of^^''",!*^' ^"^'^^ I' * surfaceVthe romi 

nf fL ^ . """f ^'^^^ ^ "°^P^i^^ diameter surfacf 

of the pulley Hand an outer roUing surfece of the roUing body 18 of the 

the puTeyT ^ '"""^ "^'^ dia^eter'^urfaL of 

r. !™^^^^^?^.^*^^®^^®^i^«d What is at present considered to 
be preferred embodiments of the present invention, it wiU be 

^^ZT. ' ""^T "^^d^^^^io^ ^ay be made therein, and it is 

Sth^n tv,!?'''''' "^ ^^^ ^ modifications as fall 

within the true spirit and scope of this invention. 
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